
Memorandum 
From the office of 

Arizona Corporation Commission 
1200 W. WASHINGTON 
PHOENIX, ARIZONA 

Arizona Corporation Commission 

JUL 2 9 2014 

Commissioner Bob Burns GMETED 

(602) 542-3682 

TO: Docket Control 

DATE: July 29,2014 

FROM: Commissioner Bob Burns 

SUBJECT: Emerging Technologies in Energy, Docket No. E-00000J- 13-0375 

The agenda and presentations from the July 28,2014 Emerging Technologies Workshop 
have been docketed. If for some reason you cannot access eDocket, please contact my 
Executive Aide, Jessica Perry, to receive copies of the presentations. 

Original and thirteen (1 3) copies of 
the agenda and presentations filed this 29fh day of 
July, 20 14, with: 

Docket Control 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Copies of the memo mailed 
this 29fh day of July, 20 14, to: 

Service List 



REVISED N 0 T I C E 
SPECIAL OPEN MEETING 

OF THE ARIZONA CORPORATION COMMISSION 

Commission Workshop on Emerging Technologies 
Docket No. E-000005-13-0375 

DATE: Monday, July 28,2014 START TIME: 9:OO a.m. 

Arizona Corporation Commission 
Hearing Room One 

1200 W. Washington Street 
Phoenix, Arizona 85007 

This shall serve as notice of a special open meeting of the Arizona Corporation 
Commission at the above location for consideration, discussion, and possible vote of 
the items on the following agenda and other matters related thereto. Please be 
advised that the Commissioners may use this open meeting to ask questions about 
the matters on the agenda; therefore, the parties to the matters to be discussed or  
their legal representatives are requested, though not required, to attend. The 
Commissioners may move to executive session, which will not be open to the public, 
for the purpose of legal advice pursuant to A.R.S. $8 38-431.03.A.2,3 and/or 4 on 
the matters noticed herein. move to executive 
session, which will not be open to the public, for other purposes specified in A.R.S. 
$9 38-431.03, including discussions, consultations or  considerations of Commission 
personnel and salary matters, on matters noticed herein. 

The Commissioners may also 

The Arizona Corporation Commission does not discriminate on the basis of 
disability in admission to its public meetings. Persons with a disability may request 
a reasonable accommodation, such as a sign language interpreter, as well as request 
this document in an alternative format, by contacting Shaylin A. Bernal, phone 
number (602) 542-3931, E-mail sabernal@,azcc.Pov. Requests should be made as 
early as possible to allow time to arrange the accommodations. 

Jodi Jerich 
Executive Director 

Agenda 

Welcome & Opening Remarks 

Presentations: 

1. Tucson Electric Power 
a. Jim Taylor 

Senior Director of Engineering & Operations Technology 
“TEP’s Distribution Automation Strategy” 
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2. Arizona Public Service 
a. Brad Albert 

General Manager, Resource Management 
“Wholesale Market Evolution and the Energy Imbalance Market” 

Director, Technology Innovation and Integration 
“Technologies for a Flexible Grid” 

b. Scott Bordenkircher 

3. Stealth Software 
a. Gerard Warrens 

CEO 
“The Role of Utilities in Connected Cities” 

4. Arizona State University 
a. Dr. Sayfe Kiaei 

Professor of Electrical, Computer & Energy Engineering 
Director, Connection One NSF Center 
“Alternative Energy Integration with the Grid” 

Wrap-up & Closing Remarks 
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Distribution n Strategy I 
I 

Jim Taylor 
Senior Director 

T&D Engineering and Operations Technology 
Tucson Electric Power 

July 28,2014 

Technological Advan 

New technologies are available and are being developed 
for all facets of the electrical grid 

2 
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o Short term strategy 
- Ability to operate distribution similar to transmission system 

o Short term goals 
- Modernize distribution feeders 
- Implement automation technologies 
- Modify distribution control and operations functions 
- Develop operating tools for incorporating generation into distribution system 
- Deploy sensors to strategic assets 

o “Implement at the speed of value” 

3 

o Com m u n i ca tions 

- Network of networks 
- Device to  device 

- Device to  collector 

- Backhaul infrastructure 

4 

7/28/2014 J 
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7/28/2014 

o AMR Meter Deployment 

- Data gathered via fixed network 
- Data stored securely in meter data management system 

o Strategy Capabilities 

- interval data collected and stored for all customers 
- Use interval date to  calculate different rate billing 

- Ratemaking capabilities 
- Service outage and restoration messages 

determinates 

a 

5 

o Demand Response/Energy Efficiency 

- Volt/Var pilot projects 

o Pilot Objectives 

- Optimize distribution equipment usage to  provide energy 

- Test options to use voltage reduction for demand 
savings to  customers 

reduction 
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o Remote Distribution Line Switching 

- Strategically implement distribution switches that can be 
controlled remotely. 
- Limit truck rolls 

-Support automated outage restoration in future 

o Distribution Feeder Status 

- Pilot Grid Advisor project 
-Grid awareness 

- Provide distribution feeder information 

-Real-time indication of outages, faults and other events 

7 

o Distribution System Awareness 

- Distribution Management System (DMS) 
-Single view of the distribution system 

-Alarm management 

- Remote operation of distribution switches 

- Operator studies (“what-if” scenarios for switching) 

- Phase balancing studies 

-Control of volt/var system 

8 

7/28/2014 
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o Data as an Asset 
- PI server as repository for system data 

- PI screens for real-time maintenance data viewing and 

- DG solar data viewing 

- Solar radiance forecasting 

alarming 

9 
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7/28/2014 

"AI te r n a t  ive E n e rgy I n teg ra t i o n with 
the Grid" 

ACC 
Sayfe Kiaei 

Professor of Electrical, Computer & Energy 
Engineering 

Director, Connection One NSF Center 

RFilLOMA CORPORGTION COli'fMfSZlON 
Corrmission Workshop on Emerging Technoiogicr 

DA'TE: Monday, July 28, 201n 
Dothet No. F-OUD00.l-13-Q375 
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= Since 2005, non-OECD countries 
CO, emissions from 14Gt to 30Gt 

emit more than OECD 

7/25/14 2 
Source: IEA statistics 
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Energy Today 
Y 85% of U.S. energ 

consumption is stil fossil fuels. 
1/3 of U.S. energy needs are 
imported. 
Over 50% of the petroleum 
used in the U.S. is imported. 

Renewables 

Nuclear 82 Coal 
123% 
4 

40% 
7/25/14 

TmpDnam 
ax 

wid, 0.25% Solar, 0.1% 
Geotennal, o . % % l \  ,,’ 

The Electric Grid 

7/25/14 
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I Legacy Bulk Electrical System I &I  Microgrids 

That Was Then ... ... This is Now 

NJk%IF @ z O N N E C ~ ~  ONE 

A smart, sustainable energy system 

Cogeneraton ~ Renewable energy resources 

Cenbalised fuel production, 
power and storage 

49 -. 
Smart energy 
system control 

Surplus heat 

A sustainable energy system is a smarter, 
more unified and integrated energy system 

7/25/14 Source IEA 
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W$AmAms&NI 
Doint of common coupling (PCC): it is the point in the electric circu 
microgrid is connected to a main grid. 

ENERGY 
STORAGE 

1 

POWEL 1 ELECTRONICS 

1 Availability 
b Stability 
b Storage 

Grid connection may allow reducing the need for 
energy storage in the microgrid. 

Economics: 
Planned with extra capacity 
Extra Power capacity can be injected back 
the grid 

nto 

7/28/2014 

Grid Use a t  Night, Reduce fuel operational costs 

4 
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Smart Grid Infrastructure 

3ullding automation 

I 4 
ASU research focus 

NSF & DOE QESST Center 

- ASU, MIT, Cal-Tech, Georgia Tech, 
U of Houston, U of Delaware, ... 

- Focus on Materials, PV, and Power 
Electronics 

PSERC 
- Power System Energy Research 

- Focus on Grid and Power System 

- Integrated System on a Chip 

Center 

Connection One 

quanturrl 
energy and 
sustainable 
solar 
technnlnain 

7/25/14 10 
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Smart Grid R&D Needs 

Sensors 

Com mu n icat ion 

Adaptive Control 

Smart System 

7/25/14 11 

-1 
N $ W % P  r NSF QESST Center 

bhrust 1 - Terawatt Manufacturing 

irust 2 - Moore’s Law for PV 
Reducing Power Electronics Feature Size 

I quantum 
energy ar‘ 
sustainal 
solar 
techndogie- 

- 
t 
,TestBed I: Student Lead Pilot Line I- Testbed integration II: Advance les 1 
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~$V&ARVATI kkONNECTlON ON1 

Integrated Electronics 
Switches, Sensor, Converter, MPPT, Communication 

Technology Roadblocks: 
Sensors Switches (FET) 
Transformers, 
Inductors, Capacitors 
Control / Communication 

1 Integration 1 
SWNe n m n l d M " P < l  

Panel-level monitor 

String-level monil 
lpia 

Inverter-level monitorin 
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Microinverters 

36V m 
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Decentralized M icro-i nverter 
EfX ci e n cy 

If one panel fails: 10-20% 
Improvement 
Shading: 10-20% 
Improvement 
Integration 

83% 

150% 

I 

Inductor Cap Size Efficiency Reliability 
Size 

Micro Grid Testing 

9 



Joint ASU & UA ClAN & QESST NSF Projecr 
Disaster Recovery Network & Energy System 

Reconfigurable Optical Network 81 
PV system For Disaster Recovery 

Sensor to Control system 
Intelligently optimize for maximum 
micro-grid efficiency 

7/28/2014 I 

QU EST1 0 NS 
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U%EEF 
Net metering measures both energy used from the grid and 

energy produced that is sent to the grid 

Understanding NET METERING 
FF3(, Sal8rPlwtoroltlic&rayExampk 

FPL- s meter only measures the --excess energy-' sent to the grid, not the total  
nnsm.r m--.4,,--.4 In, +I.- nu -..-+...-. 

21 

A-srATl 
UNNRslFl 

Bi-directional meters are available for transformer rated 
installations. 

Y N" type meter (net meterina 

Bidirectional Meter 

7/25/14 22 
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Solar Technologies 
i 

o Daylighting /, 
o Passive Solar 
Heating 
o Active Solar Heating 
oconcentrati ng So la r 
Thermal 
oP hotovolta ics (PV) 

\ 

. .  
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PV System Components 

I 
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PV Array Fields 

7/25/14 
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Power Tower 
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How a Power Tower Works 
... r 

7/25/14 27 

Questions 

7/28/2014 

14 


